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A new macrocyclic lactone, 12-hydroxycorniculatolide A (1), along with three known compounds, corniculatolide A (2), 12-hydroxy-11-O-methylcornicula- 
tolide A (3) and 6,7-dimethoxycoumarin (4) were isolated from the methanolic extract of the twigs of Lumnitzera littorea. All compounds were characterized 
using spectroscopic methods. All compounds were screened against a panel of six Gram positive and five Gram negative bacteria. 
 




Lumnitzera littorea (Combretaceae) is a small mangrove tree that is 
spread over the coast of the tropical and subtropical areas of 
Australia, Polynesia and Southeast Asia to the East coast of Africa. 
In traditional medicine, this plant is used for the treatment of 
diarrhea in Malaysia [1]. Only two species are found in Thailand, L. 
racemosa has been reported to have various types of secondary 
metabolites, however flavonoid glycosides are the principle 
constituents [2]. Of these myricetrin exhibited hepatoprotective 
activity against acetaminophen-induced hepatotoxicity using human 
Hep-G2 cells [3], it also showed potent antibacterial activity against 
Pseudomonas aeruginosa [4] and exerted cytotoxicity against HL-
60 cells [5]. For the other Thai species, L. littorea, there are no 
phytochemistry reports. Herein, we reported the isolation and 
structural characterization of a new macrocyclic lactone (1) together 
with three known compounds (2-4) from the crude methanolic 
extract of the twigs of L. littorea. This plant material was collected 
from Trang Province in Thailand (October 2015) and identified by 
Asst. Prof. Sittichoke Junyong (CMUB Herbarium, Chiang Mai 
University, voucher specimen number 39892). 
 
Compound 1 was obtained as a brown viscous oil with a molecular 
formula of C18H18O5 from the HRESI-MS ion peak at m/z 
313.10822 [M-H]- (calculated for C18H17O5 313.10705). The UV 
spectrum showed a maximum absorption band at λmax 273 nm. The 
IR spectrum revealed a hydroxy (OH) stretch at 3548 cm-1, an ester 
carbonyl stretch at 1712 cm-1 and the aromatic C=C stretch at 1600 
and 1506 cm-1. The 1H-NMR spectrum of compound 1 displayed 
resonances for a para-disubstituted aromatic ring [δH 7.28 and 7.00 
(each d, J=8.4 Hz, 2H)], two meta-coupled aromatic protons [δH 
6.33 and 4.86 (each d, J=1.9 Hz, 1H)], oxymethylene protons at δH 
4.04 and four methylene protons [δH 2.80, 2.78, 2.24 and 2.09 (each 
m, 2H)]. The 13C-NMR and DEPT90 spectrum showed resonances 
for an ester carbonyl carbon (δC 174.0), six quaternary aromatic 









Figure 1: Structure of all isolated compounds (1-4) from L. littorea 
 
154.5, 149.5, 144.4, 138.0, 132.6, 130.0), six aromatic methine 
carbons (δC 131.1 (2C), 123.6 (2C), 108.5, 105.0), one 
oxymethylene carbon (δC 64.0) and  four  methylene  carbons  (δC 
34.1, 32.7, 28.8, 27.4) (Table 1). The NMR spectroscopic data of 
compound 1 (Figure 1) were similar to these of 12-hydroxy-11-O-
methylcorniculatolide A (compound 3) [6], except for the lack of 
the resonance for the methoxy group in compound 1, which was 
also indicated from the m/z 14 difference in their MS molecular ion 
peaks. Moreover, the 13C-NMR chemical shift of C-11 (δC 133.4) in 
compound 3 changed to δC 130.0 in compound 1. Therefore, the 
structure of compound 1 was elucidated as 12-
hydroxycorniculatolide A. The other three known compounds were 
identified as corniculatolide A (2) [6], 12-hydroxy-11-O-
methylcorniculatolide A (3) [6] and 6,7-dimethoxy-coumarin (4) [7] 
after comparisons were made with the published spectroscopic data. 
All compounds were screened against a panel of six Gram positive 
(Bacillus cereus, Bacillus subtilis, Micrococcus luteus, 
Staphylococcus aureus, Staphylococcus epidermidis and 
Streptrococcus mutans) and five Gram negative (Escherichia coli, 
Pseudomonas aeruginosa, Salmonella typhimurium, Vibro cholera 
and Shigella flexheri) bacteria (see SI). These compounds were 
found in general to be inactive (MICs > 200 µg/mL) or weakly 
active (MIC = 128 µg/mL). However, compound 1 showed modest 
antibacterial activity (MIC = 64 µg/mL) against Staphylococcus 
aureus. The macrocyclic lactone compounds 1, 2 and 3 were found 
for the first time from this genus. 
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General: Melting points were measured on SANYO Gallenkamp 
melting point apparatus. The UV spectra were recorded with a 
Perkin-Elmer UV-Vis spectrometer in CH3OH. The IR spectra 
obtained on a Bruker Tensor 27 FT-IR spectrometer. The NMR 
spectra were recorded with 400 MHz Bruker Ultra Shield FT-NMR 
spectrometer. Chemical shifts (δ) are recorded in parts per million 
in CDCl3 (δH 7.26 and δC 77.2 ppm) with TMS as an internal 
standard peak at 0.00 ppm. Mass spectrometric data were obtained 
with a Micro TOF, Bruker Daltonics mass spectrometer. Thin-layer 
chromatography (TLC) was performed on silica gel 60 GF254 
Merck. Column chromatography (CC) was performed on silica gel 
Merck. (type 100, 63-200 µm and type 60, 5-40 µm) for quick 
column chromatography (QCC) and Sephadex LH-20. All solvents 
for extraction and chromatography were distilled prior to use. 
 
Extraction and isolation: The air-dried twigs (5.2 kg) of L. littorea 
were extracted with MeOH (19 L) at room temperature. The organic 
solvent was removed and under reduced pressure to provide the 
crude methanol extract of twig (357.51 g), which was partitioned 
with acetone to provide the crude acetone extract (142.54 g). This 
crude extract was separated by QCC over silica gel and eluted with 
a gradient solvent system of hexanes-acetone (1:0 to 0:1 v/v) and 
acetone-methanol (1:0 to 0:1 v/v) to provide 11 fractions (A-K). 
Fraction E (576.6 mg) was separated by CC over Sephadex LH-20 
(100% MeOH) to give six sub-fractions (E1-E6). Sub-fraction E5 
(49.5 mg) was purified by CC over silica gel (100% DCM) to 
obtain compound 2 (25.3 mg) and 3 (3.5 mg). Fraction F (508.1 mg) 
was further fractionated by CC over Sephadex LH-20 (100% 
MeOH) to obtain nine sub-fractions (F1-F9). Sub-fraction F3 was 
separated by CC over Sephadex LH-20 (100% MeOH) to provide 
six sub-fractions (F3A-F3F). Compound 4 (1.0 mg) was obtained 
from the combined sub-fraction F3C and F3D (9.0 mg) by CC over 
Sephadex LH-20 (100% MeOH) followed by CC over silica gel 
(EtOAc:hexanes (3:7)). Fraction G (17.3 g) was isolated by CC over 
Sephadex LH-20 (100% MeOH) to get eight sub-fractions (G1-G8). 
Then, sub-fraction G3 (46.9 mg) was separated by CC over 
Sephadex LH-20 (100% MeOH) to give five sub-fractions (G3A-
G3E). Finally, compound 1 (3.7 mg) was obtained from fraction 
G3C by CC over silica gel (MeOH:DCM (1:99)). 
 
12-Hydroxycorniculatolide A (1) 
Brown viscous oil, UV (MeOH) λmax (log ε): 273 (3.3)  
IR (neat) ν: 3548, 1712, 1600 and 1506 cm-1  
1H NMR and 13C NMR: Table 1.  
HRMS-ESI-TOF: m/z [M-H]- calcd for C18H17O5, 313.10705; 
found: 313.10822 
 
Bioactivity assays: The activities against 11 species of bacterial 
strains were reported as the minimum inhibitory concentrations 
(MICs) value by a two-fold serial dilution method using Mueller 
Hinton broth according to the Clinical and Laboratory Standards 
Institute recommendations [8]. The bacterial strains, including, six 
Gram positive; Bacillus cereus ATCC 11778, Bacillus subtilis 
TISTR 1248, Micrococcus luteus DMST 15503, Staphylococcus 
aureus TISTR 746, Staphylococcus epidermidis DMST 15505 and 
Streptrococcus mutans DMST 1877, five Gram negative; 
Escherichia coli TISTR 527, Pseudomonas aeruginosa ATCC 
27853, Salmonella typhimurium DMST 562, Vibro cholera DMST 
2873 and Shigella flexheri DMST 4423 were derived from the 
Microbiological Resources Center of the Thailand Institute of 
Scientific and Technological Research. The compounds 1, 2, 3 and 
4 were dissolved in DMSO. The standard compounds, vancomycin 
and gentamicin, were used as reference substances. 
 
Supplementary data: Results of antibacterial assays. 
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Position δH, (mult, J in Hz) δC
  HMBC (1H → 13C) 
2 4.04 (m) 64.0 CH2 C-3, C-4 
3 2.09 (m) 28.8 CH2 C-2, C-4, C-5 
4 2.80 (m) 34.1 CH2 C-2, C-3, C-5, C-6, C-18 
5 - 138.0  - 
6 7.28 (d, 8.4) 131.1 CH C-4, C-7, C-8, C-18 
7 7.00 (d, 8.4) 123.6 CH C-5, C-8, C-19 
8 - 154.5  - 
10 - 144.4  - 
11 - 130.0  - 
12 - 149.5  - 
13 4.86 (d, 1.9) 105.0 CH C-11, C-12, C-15, C-20 
14 - 132.6  - 
15 2.78 (m)  27.4 CH2 C-13, C-14, C-16, C-17, C-20 
16 2.24 (m) 32.7 CH2 C-14, C-15, C-17 
17 - 174.0  - 
18 7.28 (d, 8.4) 131.1 CH C-4, C-6, C-8, C-19 
19 7.00 (d, 8.4) 123.6 CH C-5, C-7, C-8 
20 6.33 (d, 1.9) 108.5 CH C-10, C-11, C-13, C-15 
